JTWC Technical Services
NOAA Microwave Sounder Workshop
July 2021
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17 Dec 1944:

» Typhoon Cobra struck near the end of WWII

* Navy conducted air raids against Japanese
airfields in the Philippine Sea

« 120kt winds, high seas and torrential rain

« 3 destroyers capsized and sank, and 790 lives
were lost

* 9 other warships were damaged, and over 100

aircraft were wrecked or washed overboard

1 May 1959: JTWC established by PACFLT/PACAF in
Guam

1 Jan 1999: JTWC relocated to Pearl Harbor, HI due to
BRAC
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Command Mission

= Provide tropical cyclone reconnaissance, forecasting, and warning support for the
Department of Defense and other U.S. Government agencies in the Pacific and Indian
Oceans as established by Commander, United States Pacific Command.

= Provide tsunami decision support to U.S. Navy shore installations and fleet assets as
directed by Commander, Fleet Forces Command.
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Airmen from the 18th Aircraft Maintenance Squadron tow an F-15 Eagle into a
protective aircraft shelter in preparation for Typhoon Man-Yi 12 Jul 07 at Kadena
Air Base, Japan. (Source: U.S. Air Force/A1C Kasey Zickmund)
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The Threat

Western North Pacific Tropical Cyclone Tracks (2013 — 2018)
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JTWC Tropical Cyclone Forecasting
Area of Responsibility
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« JTWC issues forecasts & warnings for blue shaded areas for use by DoD and other U.S. Government
agencies.

* JTWC coordinates with CPHC & NHC regarding tropical cyclone forecasts in the eastern & central
Pacific to ensure safety of DoD assets, but retains responsibility to issue DoD forecast if CPHC/NHC
do not.
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2018 calendar year

77 oWS

72 TCs |

1,476 warnings

2018 JTWC Tropical Activity Timeline
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Always Busy
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77 oWS

]TWC Mean Warned TC Act1v1ty by Day of Year (1960 2017)
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Sat Retrieval- Mark IVb

» AF System- Lockheed Martin Hardware/Software

= Display, enhance, manipulate and interrogate both

geostationary and polar-orbiting satellite data.

» Ground stations-

Kapaun AS, Germany MET PRIME (p)
Ali Al Salem AB, MET PRIME (s)
Kuwait
Kadena AB, Japan GK-2A (p)
Andersen AFB, Guam HIMAWARI-8 (s)
Hickam AFB, Hawaii HIMAWARI-8 (p)
Elmendorf AFB,
Alaska GOES-WEST (p)
Soto Cano AB, Polar onl
Honduras y
Lajes AB, Portugal GOES-E
Offutt, Nebraska GOES-E

MET IODC (p) MET RSS (p)
MET IODC (s) MET-RSS (s)
GOES 10
GK-2A (s)

GOES-WEST (s)

o

¢ z Iry| & & Units: Nautical Miles +| | (@) ) &
CQHA LN ik &y 2=l & K
Retriev Location Ingest Copy N Log Range Adjust Select

GOES IO
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Sat Retrieval- FMQ-17

Navy Satellite Display
System-Enhanced (NSDS-E

» TeraScan (SeaS pace Corporation) The FMQ-17 hardware and TeraScan software enables
analysts and forecasters to ingest, display, enhance, manipulate and interrogate both geostationary and polar-
orbiting satellite data.

Subcontracted by Raytheon, a contractor for SPAWAR (Navy).

Ground Stations: Receive L-Band & S- Band (NOAA, DMSP, EUMETSAT)
PH (GOES-W)

NORFOLK (MET 8)

vV V VYV VYV V

NRL retrieves data for processing and population
= NRL-TC page
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Sat Retrieval- FNMOC & NRL &%

Web page and ATCF inject
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Data availability

» Storm-centered geostationary and microwave imagery

— Storm-centered imagery generally available within 1-3 hours of data
capture time

— Colored buttons/backgrounds indicate amount of time elapsed between
current time and data capture time.

* Imagery archives

FNMOC Satellite Data Tropical Cyclone Page
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JTWC TC Recon Mission

= Team of 7 AF members (Cover 24/7)

= Exclusively remotely sensed data — satellite/radar
— Aircraft recon ended in 1987

» [Infrared/Visible Imagery Fixes via Mark IVB every 3 hours—
= Both Position & Intensity

= Microwave/scatterometer fixes as available—54% of total

= 35% Sounder derived

Total PGTW Fixes by Sensor
(10835 Total Fixes)

35.5%

HMWRI8 (3848)
MMHS (1545)
SSMS (1452)
MET8 (1118)
ASCT (593)
AMS2 (491)
SSCT (452)
SSMI (376)
GPMI (320)
ATMS (301)
WIND (249)
WSAT (39)
ASCA (22)
GOES15 (15)
RSCT (4)
OSCT (3)
MET7 (3)
DMSP (2)
HMWRI9 (1)
AMSU (1)

I Ry oy

10.3%

5.5%
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,1 A Satellite Fixes by Sensor (JTWC)

Microwave Fixes by Sensor
(5848 Total Fixes)

= 64% Sounder derived

MMHS (1545)

SSMS (1452)

WIND (249)

ATMS (301)
ASCT (593)

GPMI (320)

AMS2 (491) SSMI (376)

SSCT (452)
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Regional Specialized Met Centers
TC Recon

= 22% Sounder derived

RSMC Fixes by Sensor
(16396 Total Fixes)

METS8 (1943)
SSMS (1619)
MMHS (1546)
ASCT (1005)
AMS2 (491)
SSCT (452)
SSMI (430)
GPMI (378)
ATMS (301)
SMAP (274)
WIND (250)
AMSU (136)
WSAT (69)
AMSR (42)
GOES15 (35)
ASCA (22)
RSCT (4)
MET7 (4)
DMSP (4)
OSCT (3)
MET11 (1)
MET10 (1)
HMWRIO (1)

PRRONNUNRREROOO0ONONNEND
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- Microwave Sounder: Analysis of TC internal structure

Intensity and wind radii estimation algorithms [AMSU /ATMS]
TPW products

- Forecast model inject

- Microwave Imagery: Analysis of TC internal structure

Positional Fixes of LLCC

Recognition of potential Rapid Intensification event (Cyan Ring)

- Scatterometer: Analysis of wind field vectors and speed

Determination of closed circulations of nascent & developed TC
Wind radii determination of TC >34, >50, >64kts

- Altimeter: Wave height estimates for High Seas Advisories/Warnings(FWC-SD)

- Oceanic Heat Content (OHC): Data input into STIP/SHIPS model for intensity
forecasting

- VIIRS Day Night Band: DNB used as available
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MW Sounder
Value to TC Analysis

- Sounder-derived imagery (mentioned previously)

Subjective Positional Fixes

Subjective AMSU cross-section Cyclone Phase determination

Objective Positional Fixes [ARCHER](For Evaluation)
Objective Intensity [CIMSS/CIRA AMSU &SATCON](For Evaluation)
Objective wind radii estimate algorithms [AMSU /ATMS] (For Evaluation)

- TPW products

- MIMIC from CIMSS (For Evaluation)

GCOM-W1 AMSR2 Total Precipitable Water - Ascending

20 Eah 2017

50°N

Suomi NPP - ATMS - MIRS Total Precipitable Water - A

|
No Data Land 0 15 30
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Real-time Product View
Color Scalew Domainv Timespanw Animation v Page loaded on 2021-Jul-26 02:30:19 UTC
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MW Sounder
Value to TC Analysis

« Subjective Positional Fixes- In addition to IR and

WP09 IN-FA at 2021-07-25 18:00:00, NRL-Monterey
VIS GCOM-W1 AMSR2 89HW at 2021-07-25 17:11:02

HIMAWARI-8 AHI Infrared af 2021-07.25 17:20:00
116°E  118°E  120°E  122°E  124°E  126°E

36°N ; 36°N
34°N 2. 34°N
32°N 32°N
30°N ‘ : | -.“. . 30°N
28°N i 28°N

26°N 26°N

116°E 118°E 120°E < X s
220 230 240 250 260 270 280
TB (K)
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MW Sounder
Value to TC Analysis

« Subjective Cyclone Phase determination
using AMSU Brightness Temp cross-setlon

Oceanography Observe-Préaiét 9F1ght-Wm — — 19




MW Sounder
Value to TC Analysis

Objective Intensity [CIMSS/CIRA AMSU
&SATCON] (For Evaluation)

Advanced Microwave Sounding Unit
(AMSU) - Based Intensity Estimates
(CIMSS/CIRA/SSEC)

The Advanced Microwave Sounding Unit or Fix Time Intensity for 29W
AMSU, which is an instrument on the NOAA
operational polar-orbiting satellites, has the
capability to make temperature soundings.
Using a combination of AMSU-based
soundings, the hydrostatic relationship, and
statistics, a tropical cyclone intensity estimate
can be made.

w——  Best track
= PGTW DVTS
- KNES DVTS
=4 RITD DVTS
u DEMS DVTS
= CIMS SATC
CIMS AMSU
CIMS SSMS
L] NASA SMAP
CIRA AMSU
= NSOF ATMS
PGTW ASCT

Intensity (kts)

A strong relationship exists between the | snasaas;
brightness temperature anomalies as ‘s P A
measured by the AMSU_A instrument and 21/00Z 2300Z 25/00Z EE?QZTI;;")(ZZUE;HZ 0300Z 05/00Z 07/00Z

Tropical Cyclone (TC) intensity
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MW Sounder
Value to TC Analysis

-Objective wind radii estimate algorithms [AMSU
/ATMS/AMSR]

TC FLORENCE: AMSR2 wind speed no rain algorithm TC FLORENCE: AMSR2 rain rate
| ]
Best Track Wind Radii - O4E at 2016071018, intensity 65 kts, 34 kt fix radii
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nm N - 2]
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e Microwave Imagery from low earth orbiting (LEO)
satellites is used in tropical cyclone analysis.
Various frequencies can provide unique
information about the location and organization
of convective structures

e Structure and circulation can be obscured by high
clouds in Infrared (IR) and water vapor (WV)
imagery.

— Cirrus canopies, which often cover tropical cyclones on visible and infrared images,
are transparent at 85 GHz; thus, these images can the view the lower structure of the
storms. For this reason, the SSM/I has been called the "poor man's radar*“-McCrone
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4 MW Imagery Value to TC
' Analysis

Typhoon Zeb shows Rainband Structure Infrared BD Enhancement shows

ui! #3 30 17 133 TeTRAaUD 30
luon 1500 13 7W 139 OF

[ATELZITE €13 #8 10 17 31397 §5 GG ¥ (Brightness Tesperatore)
-.nu‘ I (180 381012 1800 33.78 129.0K wa

By October 12, Zeb has intensified, showing a closed eye in the image of 85 GHz H on the
left. Deep convective spiral bands appear in greens and yellows with embedded reds. Land
is quite "warm" at this frequency so that the Phillipines appear dark blue. Notice that the eye
wall is a narrow ring of red, indicating the most intense convection. Notice that on the
accompanying infrared image (right) this inner convection can not be observed.

85 GHz image just 1 hour after Corresponding Infrared

SATELLITE €11 #8 10 17 32342 83 GHZ N (Brightness Tesperatuce) u;! W3 30 17 37353 IRTRARED 30
| MARNING TXB (19W) $81012 1800 13 W 129 OF }u. 351012 1800 13,70 129 oK
Wil Nonterey 541 |

The 85 GHz image on the left, imaged by DMSP Fll occurred only one hour after the
previous pass by F13. This allows the opportunity for structural changes to occur on a short
time table. Notice, for example, the strengthening of a secondary convective ring (yellow)
Jjust outside the eyewall (red), especially on the southern and eastern portion of the storm.
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MW Imager
Value to TC Analysis

° Objective Positional Fixes [AR CHER](For Evaluation)
» Objective Eyewall Replacememt[MPERCj(For Evaluation)

07/23 06:00 |—

2021 11W: Nepartak 07/23 09:00 —
07/2312:00 —

07/23 15:00 (—
07/23 18:00
07/23 21:00 — — —
07/24 00:00 — — —
07/24 03:00 — — —
07/24 06:00
07/24 09:00 — i |
07/24 12:00

07/2415:00

07/24 18:00 |

07/24 21:00 I — —
07/25 00:00 = — = —
07/25 03:00 | € — —
07/25 06:00 & — —
07/25 09:00 = — —
07/25 12:00 4 - = —
07/25 15:00 I — —
07/25 18:00 . — = —

07/25 21:00 — — —

142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157
07/26 00:00 — — — — —
= Link to M-PERC page - 07/26 03:00 |— (o I B -
1
G . . T 2 <, < 07/26 06:00 — — — —
GeoIR  85-92GHz Date/Time (UTC) Source Sensor Vmax(kts) ARCHER Lat Lon  Geo-refLat Lon 50%cert rad. 95% cert. rad. Eye diam (deg) '
07/26 09:00 — — i —
210725 19:26:14 X X 5. e EEU R wx wx 3.00
I 20210725 19:26:14 SSMIS-18  85-92GHz 3? 0 3.00 07/26 12:00 | I I _
B GMI $5-92GHz 350 T FE— P wxx 020 .
B | oMI 37GHz 350 e x o wan s R 0.90 07/26 15:00 (— — — —
20211 SSMI-15  85-92GHz 350 Hoex i Hex wx e Hoex 3.00
07/26 18:00 (— — — =1 —
1
B e AMSR2  85-92GHz 350 Hoex i o i o b 07/26 21:00 + 1
o % AMSR?  37GHz 350 oex ewn wxx wwn xx oxx 1
07/27 00:00 — — — | —
L | L —— Full Model L _
02/2203.00 ‘ - V-based Predictors i
07127 06:00 \ | \ 1 2 I I I |
] aval Uceanograpny I O 50 10 150 200 0 02 04 06 08 120 40 60 80 100 120 140 160
I Radius, km Probability Vmax, knots




Scatterometer Value to TC
Analysis

« STAR/ NESDIS web pages and NRL/FNMOC for access to SCAT

+ ASCAT is the highest confidence intensity and position data available

) » ; ~/ Ocean Surfacs ii?ﬂl?{i 31852 Ay
‘oz al Y9 Center for Satellite ~>
& A D

O ML A I Application and Researc

National Environmental Satellite, Data, and Information Service (VESDIS)

OSWT Home | Product Description | Data Products | Research | Contact US

NOAA | NESDIS | STAR | SOCD

Enter search term(s) Go

® This site only All of NOAA
Advanced Search

» OSWT Home
Data from i uments: Ad d (ASCAT METOP-A)
» Product Description
Additional Products Year Month Day Get Images
» Data Products NOAA wind vectors 10x15 (25 v 2020 v 2 v 13+ Global(BONBOS-180E180W)
» QuIKSCAT/
» OSCAT Ascending Pass
Sy SCAT-A 25KM NOAA Winds Feb 13 23:07 UTC 2020
#scaT-A : T R
» ASCAT (METOP-A) >> & et e D 5 10 15 20 25 X 35 40 45 >50 knots
» ASCAT (METOP-B)
» ASCAT (METOP-C) ) ZER R‘ 0N | o
» WindSAT p tf/ ), t"@}"‘f‘;‘ \;. Pl = 3
» Altimeter XA A 4
» SMAP E o g:& f/ ] P U
»ERS-2 K o -
& 3
s YA sayi9ss sous s s s e pnme
» GCOMW1/AMSR2 ¥ S B 1/08/18 0434x coos-aiissa : 31706/33 2002 iranr-in Ta
» CYGNSS 5 e |5
» SCATSAT L o
By ON o
*» Research L4 Y
| il '
» Contact Us \
This is web site is not supported on 7 ‘
224x7 basis and should not be 1 |
considered operational. g

30 45 B0 75 90 105 130 136 150 185 1O —1BS 150 —135 120 -105 —80 —75 80 —45 30 —15 O 15 30

vy, mil/mat_products. heal

o o1V
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» JTWC Analysts utilize subjective techniques

= |R and VIS-Dvorak Techniques for Position and Intensity

= Microwave-Position only

= SMAP/SAR
For Example: OSCAT- perfectly symmetrical wind radaii/structure due to ECMWF model field input (No ambiguities
available)

- Used with a grain of salt-due to outside influences (NWP) rather than pure “ground truth” data

» ADT/SatCon evaluation-exception
= CIMSS-

extensive training and input knowledge
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VIS & IR Imagery Value to TC
Analysis

e IR and WV imagery, which are available from
geostationary satellites, have also been routinely
used to monitor the organization, location, and
intensity of TCs and infer changes in the TCs near
environment. In the operational setting these
three types of satellite imagery are typically
viewed and analyzed separately (i.e., individual
PMI images, and loops of WV and IR imagery)

] Naval Oceanography ———————mm Observe-Predict = Fight-Win s 30




2D Winds

Two-Dimensional Tropical Cyclone Winds (For Evaluation)

CIMSS Upcoming: Using Deep Learning to construct a 2D TC wind field

e Our 2021-2024 research Training process (using hundreds of cases)
effort will use deep /
learning to associate
ATMS and VIIRS
imagery to two-
dimensional TC surface
wind fields

)

|
A
Deep learning model Model refines ' . o
uses multichannel ~ /
input to construct 2D |

wind map output

automatically by

minimizing error at "
location of matching I
observations M = = = = = =

Operations (real-time or analysis)

* The motivation is that
satellite imagery has
uniquely detailed
depictions of TC
structures, and deep
learning can be used to
relate this to elusive
inner-core wind patterns

Final model produces
2D wind map from
multichannel JPSS
input

memmmsmm  Naval Oceanography
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The JTWC AOR requires constant monitoring of over 110 million sq. miles. With nearly
1,000 annual mean warnings, tight integration of optimized automated tropical cyclone
forecast system (i.e., ATCF) and highly trained and educated personnel is critical to

maintain a strict 3-hour production cycle.

Generate WPAC/SHEM/IO
Warning Graphics & Text
Best-track
Satellite Analysis, Issue all Forecast __
Image Graphics & Text
Processing Bogus Products,
METWATCH METWATCH Monitor for CPAC/
EPAC Wrngs
T-00:30 T+00:45 T+02:00
T+00:20 T+01:05 T+03:00 v
T T T e ol —_—
| h h I I
| h h I I
B bt _—
T+00 T+30 T1+00 T1+30 T2+00 T2+30 T3+00
T+00:20 T+01:05
T+00:45 T+02:00
Dvorak Model/Environmental
Analysis Analysis,
Fix Gen Consensus
(All Sys/ Assessment,
Basins)
METWATCH METWATCH

Dvorak
Analysis
Fix Gen
(All Sys/
Basins)

WPAC TCCOR
Conference Call
T+03:45

T+03:20
T+03:45 l

Watch Team

1x TDO (+1 > 3 Sys)
1x CDO

1x Sat Analyst

1x Technician

CPAC TCCOR
Conference Call
T+04:45

T3+30
T+03:00 A
T+04:00

Generate (Repkg)
CPAC/EPAC Warning
Graphics & Text,

Issue CPAC/
EPAC Warnings

METWATCH

T5+00
T+03:00
T+06:00

METWATCH
Sig. Tropical
Weather Advisory,
PFA Issuance,
TCFA (As Req),
Re-Best
LMH Worksheet

Cycle Repeats
00Z/062/12Z/18Z
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Tropical Cyclone Forecasting

TR o
OCRANOGAAPEY COMMANT

Enable effective Fleet and Joint Force operations and planning through tropical cyclone
reconnaissance, forecast, warning, and decision support to U.S. assets in the Pacific and
Indian Oceans as established by Commander, U.S. Pacific Command.

Cvelona Deval T
, T S Tropical Cy pment Potentlal >
. TR R0 o5
U3l Eobs Bonrn: Nese 10,4 135,48 IMAGE TIME: 25/1700Z ¢
T
o RCREos e ha e RE Lo

gEeT (PRODUCT OF JTWC/SATOPS)
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19182 9 20 cPa_TO m D!
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CHINEAE 369 12712z
S NCHON 397 12712z
KUNSAN_&B ¢ 127137
Osan. 365 127137
BUSAR o1 127127
EASEED 381 12712z
03002 TAEGU 395 12/122
S TESS THAN 34 KROTS
08/12Z .| |§34-63 rmors
e o 8
§MORE THAN 63 KNOTS
PAST 6 HOURLY CYCLONE POSITS IN BLACK
26 - (25N FORECAST CRCLONE POSITS IN COLOR
., 08/00Z | WoTo
Fanpnu y o 07M2Z

ABPW10 PGIW 220600

MSGID/GENADMIN/NAVMARFCSTCEN PEARL HARBOR HI/JTWC//
SUBJ/SIGNIFICANT TROPICAL WEATHER ADVISORY FOR THE WESTERN AND i
/SOUTH PACIFIC OCEANS/220600Z-230600ZJUL2011// " N

REF/A/MSG/NAVMARFCSTCEN PEARL HARBOR HI/220151ZJUL2011// MQ ¢
IMPN/REF A IS A TROPICAL CYCLONE WARNING.// LN e R M
RMKS/ 158 208 255 308 358 408

1. WESTERN NORTH PACIFIC AREA (180 TO MALAY PENINSULA):
A. TROPICAL CYCLONE SUMMARY:
(1) AT 220000Z, TROPICAL DEPRESSION O8W (MA-ON) WAS LOCATED
NEAR 28.9N 142.7E, APPROXIMATELY 435 NM SOUTH-SOUTHEAST OF TOKYO,
JAPAN, AND HAD TRACKED SOUTHEASTWARD AT 11 KNOTS DURING THE PAST
SIX HOURS. MAXIMUM SUSTAINED SURFACE WINDS WERE ESTIMATED AT 20 T F P
KNOTS GUSTING TO 30 KNOTS. SEE REF A (WIPN31 PGTW 220300) FOR THE Orecast ro UCtS
FINAL WARNING ON THIS SYSTEM.
(2) NO OTHER TROPICAL CYCLONES. . - ct .
5. TROrICAL DisToRENE SpamRY,  Daily Significant Tropical Weather
(1) AN AREA OF CONVECTION HAS DEVELOPED NEAR 10.3N 128.SE,
APPROXIMATELY 265 NM EAST OF CEBU, PHILIPPINES, AND IS SHOWING . .
POTENTIAL FOR DEVELOPMENT OVER LONG TERM. THE LOW LEVEL AdVISorIeS
CIRCULATION CENTER (LLCC) IS CURRENTLY POORLY DEFINED ON ANIMATED
SATELLITE IMAGERY, BUT THE 2200002 PGTW STREAMLINE ANALYSIS REVEALS

. .
A CLOSED CIRCULATION. THE LLCC EXISTS WITHIN THE MONSOON TROUGH (] I ro ICaI ‘ Clone FO rm atlon Alerts
UNDERNEATH APPROXIMATELY 15 KNOTS OF EASTERLY VERTICAL WIND SHEAR.

= YR

24102

THE MONSOON TROUGH IS RAPIDLY BECOMING RE-ESTASLISHED OVER THE S -

PHILIPPINE SEA IN THE WAKE OF 08W. STEADY SOUTHWESTERLIES HAVE SET (TC FA) W o
IN ON PALAU AND ANIMATED MULTISPECTRAL IMAGERY SHOWS INCREASING A ez alle

CONVECTION ON THE SOUTH SIDE OF THE TROUGH. A 2123277 SSMIS IMAGE o widn .

SHOWS BROAD, MODERATE CURVATURE ON THE POLEWARD SIDE OF TROUGH "
AND DEEPENING CONVECTION ON THE SOUTHERN SIDE. MAXIMUM SUSTAINED L] TC Wa rnlng PaCkag eS
SURFACE WINDS ARE ESTIMATED AT 10 TO 15 KNOTS. MINIMUM SEA LEVEL
PRESSURE IS ESTIMATED TO BE NEAR 1008 MB. THE POTENTIAL FOR THE " "
DEVELOPMENT OF A SIGNIFICANT TROPICAL CYCLONE WITHIN THE NEXT 24 ° Wa essa e/ aph CS
HOURS IS LOW. rn I ng m r I

(2) NO OTHER SUSPECT AREAS.

T AT e (I g U MR 10 235 maen * Prognostic reasoning message

B. TROPICAL DISTURBANCE SUMMARY: NONE.//
NNNN
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Interagency Collaboration:
Global Tropical Hazards/Benefits

Actively identify potential TC formation areas during weekly Global Tropical
Hazards/Benefits Outlook teleconference with Climate Prediction Center

Global Tropics Hazards and Benefits Outlook - Climate Prediction Center f’ﬁ%
Week 1 - Valid: Sep 05, 2018 - Sep 11, 2018
e By | N s N 4.

10° N4/

" Valid: Sep 12, 2018 - Sep 18, 2018
1) -r/‘! N ===

oy E

P LN St PR A T 4

30°N+ 30°N

20°N

0
10°8

20° 8

30°s
Confidence Produced: 09/04/2018
High Moderate Forecaster: MacRitchie
Tropical Cyclone Formation [Jll] /77 Development of a tropical cyclone (tropical depression - TD, or greater strength).
Above-average rainfall| | Weekly total rainfall in the upper third of the historical range.

Below-average rainfall |:| 7. Weekly total rainfall in the lower third of the historical range.
Above-normal temperatures [7] 7-day mean temperatures in the upper third of the historical range.

Below-normal temperatures [JII] 7-day mean temperatures in the lower third of the historical range.
Product is updated once per week, except from 6/1 - 11/30 for the region from 120E to 0, 0 to 40N. The product targets broad scale conditions
integrated over a 7-day period for US interests only. Consult your local responsible forecast agency.

S PRERRE UNIVERSITYATALBANY #=

Central Weather Bureau State University of New York
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\ Process Development & Transition:
Two-week Outlooks

« Operational process developed by Tech Services to 1) provide advanced situational
awareness to DoD customers, 2) improve 24-hour TC formation potential classifications and
3) increase first forecast accuracy

+ JTWC began issuing twice-daily two-week TC formation outlooks to DoD customers 01 July 2018; added into
Collaboration website (https://pzal.metoc.navy.mil/) December 2019

+ Specify locations/times at which TC formation favored by anticipated environmental conditions and model forecasts
during two-week period

* Increased mean TC formation notification lead time from approx. 2.2 days to approx. 5.5 days

+ Two-week outlooks consist of an AOR-scale graphic and detail graphics for each identified potential formation area
(examples below)

Forecast time
A

I 1
JTWC Two-Week TC Formation Outlook. Valid: 27 June 2018 at 1200Z

=]  —
Low probability (<40%)
o uid @ Medium probability (40%-60%)

‘[l @ High probability (>60%)
7 I

identifier (P73W)

‘ T ¥
TC formation probability ranges

TR L Y

Potential formation area

“ Geographic area within
~— which TC formation may

i

fer to CPHC and NHC for central
and eastern North Pacific TC outlooks

S

Time to formation based

on first warning time
estimate and graphic

update time

Projected invest

timeframe)

Potential Formation Area P73W status
Based on 062712Z forecast
Updated 6/27/2018 at 22:19Z
BN v T

TC formation probability: 50%
TC may form between 28/12Z and 30/12Z
Est. time to formation: 1.6 days (~29/12Z)

Corresponding invest designator: 99W

W 7 -

' {

/; ~ephanghai A
4 5 1

Amami Oshima

. #>%Hinam| Daito Jima
I dwo

/ a + Jap
) Jalau

ga

©

|

| ape, To
- classification times, Projected classification timeline: 0 . Geographic area within
1 R71S based on first Invest: 24/12Z f which TC formation may
warning time Low: 26/12Z o1 t ‘- occur
Medium: 27/12Z
estimate (middle of High: 28/12Z
formation First warning: 29/12Z "*Potential formation area ja'uam |

| Fanagu

Sk

Potential Formation Area P73W: TC formation may occur between 06281200Z and 06301200Z. Probability: 50% Corresponding invest: 99w
Potential Formation Area P71S: TC formation may occur between 06281200Z and 06291200Z. Probability: 10% Corresponding invest: 90S
Potential Formation Area P76W: TC formation may occur between 07071800Z and 07091800Z, Probability: IO‘? Corresponding invest: XXX

Potential TC TC formation Invest area that
formation probability corresponds to
timeframe (specified by annotated PFA (if

the forecaster) applicable)
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https://pzal.metoc.navy.mil/

ey U.S.NAVAL

 RESEARCH_
LABORATORY

P

National Hurricane
Center

Pacific Tsunami
Warning Center

- HURRICANE FORECaSs IMPROVEMENT PROJECT »
USWRP = ' o
no\o%‘\

Joint Hurricane Testbed €nce & Tec

memsssmm Naval Oceanography Observe-Predict 2 Fight-Win =




Subscribe to Navy News Service

Search Navy.mil

FORGED BY THE SE"A Navy.mil Underway
HOME ABOUT LEADERSHIP NEWS LINKS CAREERS NAVY POD

OSWT Home | Product Description | Data Products | Research | Contact US

Data from Satellite/Instruments: SMAP

Collaboration Between U.S. Navy, = s v ooy i
NOAA, and Global Space Agency RELATED PHOTOS ) »QuksCATIsatnds
SR ol T T S = » RapidSCAT Suap

» ASCAT (METOP-A)

Scientists Advances Monitoring and
Forecasting of Tropical Cyclones

Story Number: NNS190624-07  Release Date: 6/24/2019 12:26:00 PM A

» ASCAT (METOP-B)
» ASCAT (METOP-C)
» WindSAT
> Altimeter

winde

By Lt. Caitlin Fine, Joint Typhoon Warning Center Public Affairs

PEARL HARBOR, Hawaii (NNS) -- On the morning of October 7, 2018, forecasters at the National Download High Resolution
Hurricane Center (NHC) in Miami, Florida, began issuing advlsorles on the newly formed tropical
depression Michael. Armed with an impressive observation net -

buoys, and state- of the -art sensing technologles to ~ -
sssss the NHC's forecast track had Tyndall Air

Thanks to these advisories, base
many aircraft to safe locatig
forecasts were. After rap’
ntense and destructi*
damaglng or destr~

\ B £ + N
in losses to rem- ) ¥ -7 -
first tlme atrr . @ D

L = an I B
'. > - 165

Collaboration with partners such as NOAA, NASA and the
International Community is critical to JTWC’s mission

The design and launch of new sensors, data processing, and
development of advanced techniques developed by NESDIS, the
Cooperative Institutes, and many other partners supports remote
sensing of nearly 75% of global tropical activity without routine

aerial reconnaissance.
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- Joint Hurricane Testbed Steering Committee

- Hurricane Forecast Improvement Program — Data sharing

- NOAA NESDIS - Global TC “fixing”

- NOAA NESDIS - Satellite requirements / techniques development

- NOAA Satellite Operations Facility — Data exchange / product generation

- Climate Prediction Center — Global Tropics Hazards

- National Hurricane Center — Long standing ATCF CO-OP

- AWIPS Il - DoD/DoC seeking accreditation reciprocity

- NWS Pacific Region — NOAAPORT feed and AWIPS collaboration

- Central Pacific Hurricane Center — TC fixes for CPHC area of responsibility
- WFO Guam / WSO Pago Pago — Direct support for TCs including “hotline”
- National Climatic Data Center — IBTrACS contributor

- Indo-Pacific Meteorological Group (IPMG) — Pacific Region Rep

- Interdepartmental Hurricane Conference — Routine attendance/contributions
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Annual Tropical Cyclone Report

77 oWS

» Compile and edit comprehensive review of annual TC activity

10W SUPER TYPHOON MARIA

Joint Typhoon Warning Center ISSUED LOW: 27 Jun / 20002 . Fix Time Intensiy for 10W
; ISSUED MED: 01 Jul/ 23007 ;
Annual Tropical Cyclone Report FIRST TCFA: 02 Jul / 03002
FIRSTWARNING: 02 Jul/ 1800Z
LASTWARNING: 11 Jul/ 0000Z : 2=
MAX INTENSITY: 145
WARNINGS: 34

< 35 knots
2 35 knots to < 65 knots
2 65 knots to < 130 knots
2130 knots
3w b 30N
% 120E 135E
07/41-00Z 95 kts
7k e g
ST 10W 2018 (MARIA)_ /01/1 0-00Z 105 kts

Q7iga-18 30558 07/09-00Z 140 kts

07/08-00Z 135 kts

07/07-00Z 115 kts
07/06-00Z 135 kts
07/05-00Z 60 kts
%% 07/04-00Z 35 kts|
N/
ST 10W 2018 (MARIA) __
07/03-00Z 20 kts

JILLENE M. BUSHNELL /
R. COREY CHERRETT, Ph.D.

Commander, United States Navy
Commanding Officer

ROBERT J. FALVEY

Director, Joint Typhoon Warning Center
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Collaboration Site

- X @& pzal.metoc.navy.mil/php/rds/login.php Ad .
@ JTWC Satellite Fix E... » Other bookmarks

Apps G Google B ™M Q9 &€ B * @ @csv @ [ Onlineregextester.. == GISMBIling @ Listen to Newsradio... @ Watch Resources-.. @ workspace email 5 FNMOC Satellite Da..

JTWC Collaboratlon Web5|te Logln

Notice:
Due to scheduled network maintenance, users may experience minor session issues or very short, intermittent outages during this period.

Notice: This website contains historical data and is intended for National and International parmers and researchers for scientific advancement in tropical cyclone analysis and forecasting

« Click here to request an account.

If you've forgotten either your login or password, enter your email and then "click" the corresponding button:
‘ ‘ Retrieve Login | Receive Temp Password

Email:

*** Please read our Privacy Policy notice ***

You are accessing a U.S. Government (USG) Information System (IS) that is provided for USGauthorized use only.
By using this IS (which includes any device attached to this IS), you consent to the following conditions:
-The USG routinely intercepts and monitors communications on this IS for purposes including, but not limited to, penetration testing, COMSEC monitoring, network operations and defense, personnel misconduct (PM), law enforcement (LE), and counterintelli (cni

-At any time, the USG may inspect and seize data stored on this IS.
-Communications using, or data stored on, this IS are not private, are subject to routine monitoring, interception, and search, and may be disclosed or used for any USG-authorized purpose.
-This IS includes security (e and access ) to protect USG interests.not for your personal benefit or privacy.

-Notwithstanding the above, using this IS does not constitute consent to PM, LE, or Cl investigative searching or monitoring of the content of privileged communications, or work product, related to personal representation or services by attorneys, psychotherapists, or clergy, and their assistants. Such
communications and work product are private and confidential. See User Agreement for details.

NAVAL METEOROLOGY AND \
OOCEANOGRAPHY COMMAND
)
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Conclusion

With diminishing POES platforms/data available JTWC is excited for new LEO platforms
to come on-line

Data should not be “black box™ generated- JTWC Forecasters will receive training on
new technology and understand the variables that make up a new resource

Data latency is important: Data must be in the hands of the analyst/forecaster < 6 hrs
<3hrs is highly desirable.

Development of subjective analysis of microwave imagery for TC intensity must continue
Development of techniques using new higher frequency data must begin

Questions?
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